
Chemical 
Reactions



I. What is a chemical reaction?

Definition:  the process by 
which one or more substances 
are rearranged to form 
different substances. Another 
name for a chemical change.



A. How can you tell a chemical 
reaction has taken place? Evidence?

1.Release 
of gas



A. How can you tell a chemical reaction 
has taken place? Evidence?

2. Color changes

3. Formation of a 
precipitate



A. How can you tell a chemical reaction 
has taken place? Evidence?

4. Changes in 
heat and light 
(temperature 
change)



B. Chemical reactions release or 
absorb energy

C. Atoms are rearranged in a 
chemical change

Where does the energy come from?

Breaking and forming chemical bonds

This is where new substances come 
from



D. Particles must collide for a 
chemical reaction to occur

They must collide with enough 
energy



Exothermic Reactions Release Energy



II. Representing Chemical Reactions? 

A. Atoms and mass are conserved

H2(g)  +  O2 (g)  → H2O(l)

Reactants Products

Law of conservation of mass?

2 + 32 = 

34g

18g?



B. Balancing Equations  (coefficients
indicate amounts of reactants and 
products)

H2(g)  +  O2 (g) → H2O(l)

rules:

1. write the word equation for reactants 

and products

2. write the correct formulas (or skeleton 

equation) for the reactants and products



B. Balancing Equations  (coefficients
indicate amounts of reactants and 
products)

H2(g)  +  O2 (g) → H2O(l)22

3. count the atoms of each elements for both 

sides of the equation reactants and products

4. use coefficients to balance equations (do H 

and O last!)



H2(g)  +  O2 (g) → H2O(l)2 2

3. count the atoms of each elements for both 

sides of the equation reactants and products

4. use coefficients to balance equations (do H 

and O last!)

5. write the coefficients in their lowest 

possible ratio 



Write a Balanced Equation

CH4(g) +    ? → →         +      ?O2(g) CO2(g) H2O (g)22



Balanced equations tell us:



K+1  CrO4 
–2 = K2CrO4

Example:

Potassium chromate  +  lead(II) nitrate → 

potassium nitrate + lead (II) chromate

Pb+2  NO3 
–1 = Pb(NO3) 2

K+1  NO3 
–1 = KNO3

Pb+2 CrO4 
–2 = PbCrO4



K2CrO4   +  Pb(NO3) 2 →

Example:

Potassium chromate  +  lead(II) nitrate → 

potassium nitrate + lead (II) chromate

KNO3     + PbCrO42



Na+1  OH –1 = NaOH

Example:

Sodium hydroxide  +  copper (II) sulfate → 

sodium sulfate + copper (II) hydroxide

Cu+2  SO4 
–2 = CuSO4

Na+1  SO4 
–2 = Na2SO4

Cu+2 OH –1 = Cu(OH)2



NaOH +  CuSO4 →

Example:

Sodium hydroxide  +  copper (II) sulfate → 

sodium sulfate + copper (II) hydroxide

Na2SO4     + Cu(OH)2

2



Mg(s) +      HCl(aq) →

Example:

Magnesium metal  +  hydrochloric acid → 

hydrogen gas + magnesium chloride

H2(g) + MgCl2(s)

2



Describes process, identifies reactants, 

products, amounts and molar ratios 

III. What information is in an equation?

A. Equations as instructions



∆H = -286 kJ/mole

B. Energy Changes

∆ H = amount of heat energy released or 

absorbed

a. Exothermic H2 (g)  +  ½ O2 (g) ∆ H2O (l) 

b. Endothermic H2O (l) ∆ H2 (g)  +  ½ O2 (g) 

∆ H = +286 kJ/mole



C. Activation Energy – the amount of 

energy required for the reaction to occur 

D. Reactions conditions in equations

1. (s) or (c)

2. (l)

3. (g)

4. (aq)

5. 1.0x108 kPa

Solid or crystal

liquid

gas

Aqueous (dissolved in water)

Pressure (kilopascal)



6.   0°C

7.    Pd

8. e-

9. ∆
10. 

11.

12.

13.

Temperature

catalyst

electrolysis

heat

Reversible reaction

Yields

Gas evolved

Precipitate forms



IV. Classifying Chemical Reactions (or 
types of reactions) (10.2 pgs.284-291)

A. Combustion reactions 

Oxygen gas combines with a substance 
and release energy in the form of heat 
and light. Many combustions reactions 
produce CO2 and H2O as products. 



A. Combustion reactions 

• When welding is done 
with an acetylene 
torch, acetylene 
combines with oxygen 
to form carbon dioxide 
and water.

• This combustion reaction is exothermic, and 
enough energy is released to melt metal.



A. Combustion reactions 



A. Combustion reactions 



A. Combustion reactions 



IV. Classifying Chemical Reactions (or 
types of reactions) (10.2 pgs.284-291)

B. Synthesis reactions (A  +  B → AB)

reaction in which two or more 
substances react to produce a single 
product



B. Synthesis reactions (A  +  B → AB)

When iron rusts, 
iron metal and 
oxygen gas 
combine to form 
one new 
substance, 
iron(III) oxide.



B. Synthesis reactions (A  +  B → AB)



IV. Classifying Chemical Reactions (or 
types of reactions) (10.2 pgs.284-291)

C. Decomposition and dissociation 

(AB → A  +  B)

reaction in which a single compound 
breaks down into two or more elements 
or new compounds

Electrolysis of water

http://www.youtube.com/watch?v=OTEX38bQ-2w


C. Decomposition and dissociation 



IV. Classifying Chemical Reactions (or 
types of reactions) (10.2 pgs.284-291)

D. Single replacement reactions 

(A  +  BC → AC   +  B)

reaction in which the atoms of one 
element replaces the atoms of another 
element in a compound



D. Single replacement reactions 

If an iron nail is 
placed into an 
aqueous solution of 
copper(II) sulfate, 
the iron displaces 
the copper ions in 
solution, and copper 
metal forms on the 
nail.



D. Single replacement reactions 



IV. Classifying Chemical Reactions (or 
types of reactions) (10.2 pgs.284-291)

E. Double replacement reactions 

(AB   +   CD → AD    +   BC)

exchange of ions between two 
compounds, many produce a precipitate 



E. Double replacement reactions 

• When clear aqueous 
solutions of lead(II) 
nitrate and potassium 
iodine are mixed, a 
double-displacement 
reaction takes place and 
a yellow solid appears in 
the mixture.



E. Double replacement reactions 



Types of reactions



→ Note Activity series of the Elements 

List of elements organized according to 
their tendency to react 

Where are the most reactive? At the top

If element is higher it can replace the element 

in a compound

The farther apart the more violent the rxn



Metals Nonmetals
Lithiumfluorine

Potassium  chlorine

Calciumbromine

Sodiumiodine

Magnesium

Aluminum

zinc

chromium

iron

nickel

tin

lead

HYDROGEN

copper

mercury

silver

platinum

gold

AgNO3 +  Cu

AlCl3 +  Sn

NaCl  + Br2

MgCl2 +  F2

NiSO4 +  Cu

H2SO4 +  Cu

H2SO4 +  Zn

Nonmetals 

kick out 

nonmetals

metals kick 

out metals

yes

no

no

yes

no

No, H 

act as a 

metal
yes



IV. Reactions in Aqueous Solutions

A. Homogenous solutions are made up of 

Solutes and Solvents where water is the 

solvent.

B. Reactions that form precipitates called 

Ionic Equations.



How do you write ionic equations?

Write the equation for the following reaction. 

Don’t forget to balance.

silver nitrate + potassium chloride yields 

silver chloride + potassium nitrate

AgNO3 +  KCl  

AgCl  +  KNO3



Now write the ionic equation. Write each 

formula as an ion. Use a solubility table to 

predict which product will form a precipitate.

AgNO3 +  KCl  AgCl  +  KNO3 

Ag+1
(aq) +NO3

-1
(aq) +  K+1

(aq) +  Cl-1
(aq)

K+1
(aq) + NO3-1

(aq) + AgCl (s)



Inspect your equation. Do you see any ions 

that do not participate in the reaction? These 

are the spectators.

AgNO3 +  KCl  AgCl  +  KNO3 

Ag+1
(aq) +NO3

-1
(aq) +  K+1

(aq) +  Cl-1
(aq)

K+1
(aq) + NO3-1

(aq) + AgCl (s)



Identify the spectators then write only those 

ions that participate in the reaction. This is the 

Net Ionic Equation.

AgNO3 +  KCl  AgCl  +  KNO3 

Ag+1
(aq) +  Cl-1

(aq) AgCl (s)

Is your equation still balanced?



Na2SO4 (aq)  +  CaCl2(aq)   NaCl(?)  +  

CaSO4(?)

Try another one on your own.

2

Write and balance the equation



Na2SO4 (aq)  +  CaCl2(aq)  NaCl(?)  +  

CaSO4(?)

Write the ionic equation

2Na+1
(aq) +SO4

-2
(aq) +  Ca+2

(aq) +  2Cl-1
(aq)

2Na+1
(aq) + 2Cl-1

(aq) + CaSO4 (s)

2



Write the net ionic equation

2Na+1
(aq) +SO4

-2
(aq) +  Ca+2

(aq) +  2Cl-1
(aq)

2Na+1
(aq) + 2Cl-1

(aq) + CaSO4 (s)



Net Ionic Equation

Is your equation still balanced?

+SO4
-2

(aq)Ca+2
(aq)

CaSO4 (s)


